Influence of non-toxic doses of bevacizumab and ranibizumab on endothelial functions and inhibition of angiogenesis.
Ranibizumab (Lucentis) is an antibody fragment developed against all fragments of vascular endothelial growth factor (VEGF) that was approved by the FDA for treating age-related macular degeneration (AMD). Bevacizumab, a full-length anti-VEGF antibody approved for use in colon cancer, is non-FDA approved at this time but it is widely used for treating AMD. The purpose of this study was to compare the influence of Bevacizumab and Ranibizumab on angiogenesis in an in vitro model. A model consisting of H5V cells derived from murine hearts capillary endothelial cells (ECs) was used. The H5V cells were treated with three concentrations of Bevacizumab and Ranibizumab (0.125 mg/mL, 0.25 mg/mL, and 0.50 mg/mL) for 24 hr before all experiments. The effects of Bevacizumab and Ranibizumab on EC proliferation were compared by 3H-thymidine incorporation essay. Toxic effects and the safety of each drug in clinical concentrations were assessed by annexin 5 staining. The effects of the drugs on ECs functions were assessed by their ability to adhere to fibronectin and by evaluation of the cells' tube formation capacity on matrigel. Both Bevacizumab and Ranibizumab equally suppressed the adhesive properties of ECs to fibronectin, and similarly inhibited ECs' proliferation capacity in a dose-dependent manner. Both Bevacizumab and Ranibizumab inhibited the ECs' tube formation capacity on matrigel, and were equally safe. Ranibizumab and Bevacizumab at low, non-toxic doses similarly inhibit several properties of the angiogenesis process. Inhibition of ECs adhesion to fibronectin and tube formation capacity does not seem to be directly related to the anti-angiogenic effects as indicated by inhibition of VEGF. Further studies for delineating the exact mechanism of action of Ranibizumab and Bevacizumab in angiogenesis are warranted.